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[0008] sx/vm&^m&iat, mm^\^-r^j^(D}h^m.^u^^±^ 

[0009] ^pjtc^ov^r, muitm±^titc.mw(Dmm(Dmw^^Mm^^ 

[ooio] ±mwmz-&oxiz, y^^m*<vmm&im*mfa-tz>£o^ mMtft^m 
4&^i-;5!!» ©become 
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[ooi3] £7c, tftm^itshftuffl^m*. &w*~x$xM}$m&<Dmmmj£<DWM$:9£ 
m%>^±m its tz.ttirz> p± tts mj£<D mm t^t>M 0 

b&X%Z> 0 

z><dx. vkmw,m<Ds</i'^zm<m7£vxh. {hw-xxxMj&^&xDmmms. 

-fz>b, #yXywtcfe»t5n±W®ffi<^ttmmffiwW*Ptcj;9m#^^^^*©— 
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[0016] u±iiiigmmmmmtoirzv±mmm%/^xmmkirz^b\z£V), m 

R±ffi/X/Hlfflc^^J[£;^££C5^^ R±tti^& 

<5o 

mx^^vxm^<D^m^mm^^t^x^,m^iiLmn^(D\^±^m^t 

ti , r± as mm ictt-f&sw^miz m ^m-3< rn^m. <Dm^t ^x^h^mw 

m^mm±\&*'noW;&xib<>xh.mm<Dmm 
[ooi7] ^fc, ibf^fmi f±mmmm\&®i%MfflLxv±mm}£<Dmm& « 



WO 2005/063491 



7 



PCT/JP2004/017707 



[0018] £fc wnfeuw^mK &i&—x*xMj£^&<Dmwim&<oftixi&»kmME3i 

[0019] ^Kmyx^URWRrt. ^-yx/vrtfcdh^^^^jf^^^ii^s 
[0020] miim—(Dmmmmt^mm±i^mm(D/X7uzr^tzmmmxh^ 0 

[Ei2c]/x/i^^cDm<^^<^^ 
&bmmw<DU&b%m&&fr^tzm$:^iro 
[ii]3A]^m>p±ttiihfi^£»^ et 

[lll4]p±i±smH^t 0 ^y^T-<7)ramiE<^^5>^-Y— h-efc6o 
-bxhZo 



WO 2005/063491 



8 



PCT/JP2004/017707 



[l26]V>i a ;ft^/X/M£:^TP±ffi£^ 

[Bli2A]/x>@^yX/^^§R<z)3sm^^^^^P^^^-r^7-efc5o 

[012B]iai2AtC^ltSyX/^^/J^|g|3|-t?O4£^:|g^i-„ 

[0i3]yx/vtcPtm^jEE^#^5ia^=^^^^^fflv^m^^^ffi 
Tyx/w3tecatc^u5^^^<©3s^iio^'fk^i-tftMiii"T?fcs, 

[Ell5]yX^^PBl^^^^n±mm#fii^lia#^^i-^El^fc^ 0 

[0 1 m titi&M t izio tfzs&v-mw m <o m pi ^x^mm^mmt^com 
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[0021] (^^P±|±5^®^^*^) 

xmm(omw^mm^K^nir^>n\^'wm2zt, yx^2i^<^^s&22^^ 
m&w&ir&m&m^^sb, yx>2i ft<Dmmw±mmj±zm\iirz>i±Bi'm 
CT#n^25^yx/v2iFW£»i^^ 

mmj±<DmnRxfvtitimj±mu^&25^£ZB±iiimi±^ 

[0022] ft*5 % ±te/X/l-21«. P±m^K26{^icO%(D^^)— lpgp_h{c^|— ^-[p]{c:|p] 

2ir^lCP±(±i^-/K26^^$n, (£V^-;*;^7T0/&^I£4O^/X>21 
r^^B±|iS^K26^ttbtVTV^ 0 ^<£>^#T\ v±mmfc%)M^&25bttfan, 
m23b ft- o<D ^"C . #/X/^2 1 tC^LT^ffi V ^tL-5 0 

o 

*7c, P±|±J^^K26^SMK^^^^^{::#it^®^fei-§ll^L^vH4{E^:fe 
^S^J;^p±m^K26^£«Ki:^^ : ^^^$f l/> ^KJ^Piai^l^e^ 
#yx^2i/&>ibp±tfi£;h^&imsw^^ 
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[0023] C/XAO 

[0024] #yX/^21{31oV^T$b^f¥t^i-^o #yX/V21te, -^(D^M^^gi Pfe 

yxw^»f£S§22i:^--efcoT, tu^oii^ m^^^^^-e^^turv^ 

0 A^lft^^OTfifetf)— yX/VrtJfE{^220rt$PE@tts 15[/xm] 
^^1^yX7^rt^{^22<Drt^E ^ g^l[Mm]^c:^^$ttTV^?> 0 ^rbT, 7X7^21 

oi^${*ioo[M myznfezfoxm, ^mmm&vt£<wmmzm^Fimi3M\z 

Tf^E^tbTV^o *7c, /X/^OP*^l§Pli:^{*0.2[M^l]J:'9^V^^•^^^UV^ o 

yX/V2i<Dffi£te, o[ M m]-e^1tt?^v\ o^<9, yX/v2i^^oj^|iHo5p®i:p|C 

„ yx/^2KDP±m#jp^ nmmrthfctc\±iti^y}?26<DffimM&mmmmxm 

[0025] #*3, yX>rt«22<7>?£tm, IHl^fJ:^ ^(Dtf^^^L^ 
<<^b&V\ #ijxj*\ El2A^-rJ:9t-> yX/Vrt^220^3il!-r^«^24{IlJ^ 

/X/vf«&22<^3ziit-5^^ 

^tt^rt^^^bLT^tK^^^tt, yX>^^S§22WF fc 3®^— /^B^^tC^ 
/#£*vcvv-ob&v\, H2Ctr^i" yX/Vrtfif£^220^^-r^f^ 

mnmtefo&-7E<Dmmmzm&&i%x\,^xh&\<\ 

[0026] 
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^V26imm%m£-tz>k%fcmw)v. &-#:p±ffi^/K267^ibW£p±aju tti 

K26rt<^^^b^t>W^>^#ff^^ftiS^^ISoT^(D^^^$ 

[0027] (n±ffi®EEPP;bl]^££) 

•^^22^^^iffi^^ttbnfcB±ajmi±^Anffl(DP±(±J®ffi28^, rcDPitBM 
28^<7)n±UimEE^LT»TOc£^ 

30£. ^iiTV^ 0 f^te^l" 5/^ P±ffi^K26te, #yX^2l&?«1-5® 
#f«S24^tNTO^27^7T^i-^Jii«^-r*5 , 5^ ^b^JiOijS^E 
^^oTPitU'€#28{*^tt^tbTV^ 0 rtUC<£<9, ^— <Z>PitU'l;#28^^TO^ 
ft£;g24ft<D^r#^f#U ^— (DR±|iSm^24{CP±ttimJ£Srfn^n-t-5wi:-T:^T(D 
/X^21^^^^^^^m^-&^^^^#^o 
[0028] /N o ^mi±mM30tcJ;§P±{ijmBE«, G^-^^^^^^^40(CJ;'9yX/V21 
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^s 0 d V 2f o (1) 

0 

, h : /XyV-SMP^8ESI (m) . k:yX/Ujtm\Z.$tf?-tZ>i£M7£& (1.5<k<8.5) t1rZ> 0 
[0029] GfcffcfthtH^yK) 

}*&m, fvais. mmm)^h^-^m^<~^m26 a t, z.<D»sm'<—*m26a<D± 

[0030] ±fB-5T^-<-^ii26a{i, ±&<Dlm<. ^m&&#'*Z>#tirV3bti\-£&<s #l;tfc£ 

4itcm^mjE^^ninLT, ^^-^ii26a^jife'fs:etijov^-cp fe iiffiijx(i^iij» 
h^thizhm^^txmmM24(D\^n^m^^xnmM^. ftE&itizx 

[0031] ^m^-xm26a<D±ma%mm&<DM\<^ffim%mmz&f&u mmm26d& 
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Nip) <D^y3c\z£vatmmm28&ftmu ^b^(D±^hmm^(ou^hmmm 
\^xmm±ta^y\?26&5zf&-fz> 0 

[0032] fc*5, h26c^.t^/X/V21(0^+^tt, Afl^^ft:, 3ul«f~> % PMMA 

/^2 1 zmmufrbftrnvx ^^m^® ^muwim^m^-r^t i^xy, 
mm^m-^±mm±^n^^^^x, yxyk^c^§^^*j-^ms23^om^o 
v—?&$hm*) \z.wm-tz>^hft»smbt£z>frhxihz> 0 

^xmnm^^Mikiaz. m%9c^m^m7k^im^m^b^m^^\ yx>2 

[0033] *fc, yxV^2l^«)TyxVv7 0 ^—h26c^j@7Kti^bTv^rt^v^L(^!lx.^^ 
, yxv^^-h26c^^^^*Lfc^g-e?f^$^Tv^ 0 h yx>2io^Ji 
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^zKtt^^bc 1 — /W5ri:dS"t?#5o iRzKftkffi^ifeirUTtt, *^v*XttT=- 

[0034] (ttfaWfc) 

100[ M mJ^tS^^tL^o 

MpRjm®23<D^*fe^j:<9^t-^^Rrtg-c*>So 

[0035] (rfb^-^^TM^) 

m i ^*3»t5TBS) -efco-cr^^24tc:^-r^is^s^ite>nfci±m^T-^bT 
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[0036] mWinmmM42\^ mftmm^&5o<DMmz£<o, jxjv^^22^<Dmm^ 
&m^~xt>*$:M&'rz>w;M (#r.sh3b) btettMzmmtem&^24<Dmn 

[0037] mm) 

COCl , HBr, HNO ,HPO,HSO, SOC1 , SO CK FSO HfcH&mtfbtlZ 

2 33424 222 3 

2-^=7- jV-l-Zfti/<;~- ;K 4-y^W—2-^y^y— /K 

; v7/^-^, a-7vm o «— ;k 3i^-uv^y=— /k yy-tyy, s^^vy^y 

uy— /w P -yyy— /K ^if©7x/-^i;^ty, 7^75-^ ^^^7^ 
y=— /v^y^vi-cr.-- tvK ^f/i'toy;i'7, 3L^viH?nyyyy\ y^/virn y/K7\ 
mfvl'jfr/M^h— /K y^/yfr/Vlfh— /v, y^/^/M^b— A-Tirx~- K nLt 0 yon 
tKyy^ifco^— 7VMlS;T-feh>\ y^/y^/y^by, 2-^f/M-^7^;7, T 

;=¥w^vy ^s^^vw g^y^y mwt^^, mm-n-y^-/^, mm^y^ 

/K g^-3-^h^>7^K Wf-m-n-^^^, 7nft7t^, fL®^^ 
, goRWe&y-^vK -^n^-y^/y yyyys^yy^yy yyvy^v^^vy j^i^y 
^fvy ERM^-^y, r^i7"ptvy tny/v77t^- k ^^vv^/HTh— ^ 
Tlrr— k X-fehM^/k yTVMT-^yk i/T;ffim^^tek*<D^*Tsl' 
®;~hnyyy N nhn-O-ifv, T-feh~hy/k y°Dt 0 ^-=hU/v N ;*yyy~hy/k 
l/n^hy^ N -O-y^hll/V, ^;VT5;y, v^^/VT^y, xfv>7757, T— y 

y, N-y^A-T-yy, n, N-so^/yr-yy* o-h/w^y, p-kw-yy. fcv<y 
v/7, t°yyy N a-t°^yy, 2, 6-A-^yy> ^/yy^ y°nt°y yyr^y, *vw*t^ 

, T-fehT^K, N-^^/UT-fehT^K, N-^f ;V7ot 5 t77?F\ N, N, N\ N'-^h 
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jV^y^f^CD^m^it^^W. ; -O-^V, p-vo^. i/9xx-^-*sjW< 
^if>\ ^a^-fe^^CD^bTK^tSil, l^nni^/, 1, 
V, 1, 1, 1, 1, 1, 2-rh7^nn^y > l, l, 2, 2-^hy^n 

-^>-^^nam^> s l, 2-v ? ^i=in^^l^>'(cis-) . 7h7^Dnxfl/y, 2- 
^an^y, l-^no-2->f^n^V, 2-^oo-2-^f;V/ny-?y, zf&=£*# 

[0038] ££>^ i«m55eW©*«(^*)*s#<^**L5i5**«^^h*»»t 

DP, CRT, FED*£}£<D$kytfckVX}^ &3fe£QtobfrX\t^h<D&ftfcMmte<m 
\,^Z.k&X'%Z) 0 ^^IkjtW-tVX, (Y, Gd)BO :Eu,YO :Eu&£\ & 

3 3 

&^C3te#£bt\ Zn SiO :Mru BaAl O :Mn, (Ba, Sr, Mg)0- a~Al O :Mn 

2 4 12 19 2 3 

#fe^3fcf££bT, BaMgAl O :Eu, BaMgAl O :Eufc^3&Hi*ff £>*b5o 

14 23 10 17 

JR^;^°yN— ry^ntvi^r^y^T^K, *°yN, N-^y^/Kryy/^r^Kft £*<^y ( 
fbt^y^v^o/M^^v-fb^y-^- ;#y@^t*=/K ±&fbtr 
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BR, NBR7rs/^^ ; x^M* V ; T^^thU !7 A ; if ^XS. W^ifr, 
% sfTiSbs^ ^7^>, 7^?y, 

o 

[0039] ^^5ttUS®20^^— ^^^&^b-C^ffii-«^{Ctt, ft^W'feWirU 

fife, CRTO^3fe^^>7T0fife> FED (7^-^K^ 5 /v'3ySf ^^7°l/-f) Of 3t^© 
ff^t, FED<7W<7}?#jiju M^^WJE*^— 74*^9— (RGB^&JI, 
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[0040] (mmm^m 

mi^m^50l^ HRie<Jt-ttCPU51, ROM52, RAM53m^l^^WMn 
[0041] mi^mm^^50(DCPlJ5inROM52l l zW^tltc.mmM^^yMZ 

[0042] *fc, SM«WI£50{;J:. B£ai'«i±M^25<DP±mmff-efc^7^^1z:^>_b 

[0043] mfc&mmm^xzm-mmvvii&mm 

/V21O3fe^^V^(7)^^b^LTV^ 0 
[0044] ^^*&#^29(?5W^sK>^ p ^«J;«9#/X/H^flEK22, f#?&^24&7>VX>21 
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/^^mi3Em^30d^^^^miiT*&Sttm®ffi^^mm@28{e:>^LXPP*P$-fr 
[0045] (ttflq&ffl3£K©3a*tt03) 

[0046] P±mm^28(C^i-^P±mmi3E^- ? ^ffiJI^i-Swi:^^, *r<0f£JBEftl*|] 
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[0048] ttfftaMH^gl!50ra\ t£b^-^^^M^^40^4o(t^^^mi±»fP 



[0049] ^7t. »f^©jw#S!5o»4. ^±mm^28{zn-r^±mnj±commm^m^(D 

[0050] 1g|&yX^&#;i5M#n±m^yK26K0^ 

{;:ov>T|g|6^S^v>TSi5i3i-5o E16«, ^Tti^/X^l^^^^tLi^T?;^ 
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T-fcSo PlttH^$ttTV^Ho/X/i^21©rt©JIA/i1 a «) 1 b©Srl*V^ettBS:tT5 
^^^i"o pi, P2H:^tL«m#3fi«ttElo±^^iRi*^t-ottr 

[0051] , X^^^/X/^lco^qfttS^^^V^^^^. m#5^0^(ithtti* 

[0052] £T<D/X^21T*n±m£*T?#1^te. mif3fi^f*-«^*S* s 5a8*f-fth 

[0053] «J«^P±lil^®20T(*, t£b^^^^^3c^40«X., i0i^=X*^O3gric 

<7)P±tB'®J£<D{g;M^lll'5i<t^'STBgi^ , 9. %:<D%i%:?*xh—?(D&W*i&UU * 
fcyX>21^aa^^^{i^SP±ffi^KO^f!^^lll5-^^^^^o7to 
±feP±m^K26t-fcoT(i#yXyV21^oV^T^i— (^P±ttl'^28^^fc 

o/c 0 
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[0054] (^(Dm) 

[0055] ^^b\ wjkdm ^*5v ^xmmvtiy<^m,i±(D^t\^xn, mnm^mvti 

■bmrnxfrZo 
[0056] m'bj^Mz£%whmm*±tti(Dmt&nm) 

[0057] (mam}±i&r^xfm^mmA<D^i±}iimm(o^m) 



c 

m^3otfZ0 1 -g:%ig:(m)X&'9, X = 2n yh 2 / £ V 2 l?;£&>W5o 

c o 

[M 
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d< 




(3) 



H*4] 




(4) 



«©ii$(F/m), h:yX/V-S«r»1E«(m), d:/X/Vrt«|S©ig^(in), V:yX/V 
mBlJPi-Sl»«BE(V)T*Jfo5. a:/X^^if{^#i-SJ:b^^T% 1-1.5© 



[*5] 



g = 27T£ Q aVd 



(5) 
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[0058] mitLx<DW&Lt>mw-^WL(om^. mffiQ\^&%miL*mm-rtz.$><Dm 
mmmmHm^w^ri, ^tib^nw^^^, mm\^(DMmnm^Rn<D 

loc. 



W&t*)^ ^<<DWs y n5l&B.h3%X.hfoZ>o (P. J- Birdseye and D.A. Smith, Surface 
Science, 23 (1970) 198-2 10) 0 



(6) 



GR7] 




7oc 



tt^ 2 /2 



7oc 



(7) 



(5), (6), (7)^«tt)a=lt*3V^ 
USc8] 
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= 2s Q V V = te 0 V 2 
e d/2 k-d/2 k-d 2 ( 8 ) 

[0059] — yx^ftffimz1£rt&Wfc<nmm^t}&Psb-fZ>b, 

[*9] 




(9) 



[»10] 

P.>^ (10) 



[*n] 



2^ 



mm 
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h EE* v > E 

\£<>d V 2 ^o (1) 

[0060] fcSrtSdO/X/WcatU l£ffllSJ*«JEVc^##i4£^3*UtlS9fc^1-. 

tts«ff^<STasBrig^Jte5o 

[0061] #«K3Uc«t5fti:Ultt, yX^«8$P»-*5»tS?Sfr(^?«)^fflr«a5S*"efe5o ffif 
[#13] 

T = — 

cr (12) 

^LT\ £ (F/mK a : ^t©ft$ (S/m) T?;fc5 0 2«tf>ifc^fl; 

^10, 2»m^lO' 6 S/m &Ul£-fZ>b, x =1.854 XI 0" 5 sec<^5 o £>5VM3: N 
j^fc'ic^fc[Hz]ti-St, 
[iCl4] 




(13) 
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-e^/j>p±i±ift{iion(7^Ah!;5/h/i', in: io" 15 im^£jf /&-c#5 0 

[0063] (^Mte^SoX^iS^yXy^O%^) 

/z m]£ * S{nm~\<D?£\(D <f> 15[ M m]7><b®#^<M;&ll;e^<btU 0 l0[/x m])^T, j£ 

[0064] iffiyxvi-oyX/^tyX/pc^^^^iifcr^s^fc^^Lfcn^o^^m^ 
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0 

[0066] yxvi^/X/^^XA^»^p±mt-»^ 

|ll9{^i-^7^^, yXy^^<|)0.2[Aim]d^<J)4[/zm]cOtijffllc:feV^, P±{iJ 

Mz.\*. mi2ARi^mi2B^ir/x;vmty^(D^U(D^mn(i x io 6 

[V/m]£A_k) (Dm^yX;V(D ^ ^^{l^^<D^g|^Lfct>(D(D jit^(DBii^-e^$ 
0.2U mU9*#<B2^-f 5;i£7W£LV\ 



[&15] 




(14) 
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[0067] *j&&^mz£Zfkmn&^®&&m 

Oi*o*<Setm«BE«r«tttc:^ofe|ftBI'Cfe5o 

[0068] 

m^^-rwmxm, mi4Bi^m.m^±^^mW)m^m^x^b<Dm 

[0069] Ell4Atc^i-J;5{c, mWaW&i%ffl&0frbl00tmsecteX~mM1rz\z.^tiXMci& 
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itz>z.tx\ mmmmmm^miE^mbnx, Mimimmiz&^mzikM,^ 
[oo7o] (a^^^^7T^^^i5wy-Ps#®H«m^W]fi!ij^)m^m) 

X/i^<DtM4b^J;3«^ 

m#o^-xrP±|±Si-S^(e:i;b-<i:, OT)J;<9P±tii^#£UTq (^(7)-e(iQ^*fB) 
t>\ p±mm®^^i-S^^^'€fffnAn{cS^X®^4o^^b(-J:^^bojJi] 

[0071] *7c. y^-mum^mm (Ga P ) ^j£tf §^p±m^^^^m#ft^^:#<^i9, ^ 

E=f(Gap, V, d) 
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